The conductivity measurement of nickel chloride has been done in binary solvent of the ethanol-water system. The different percentage of ethanol including 10, 20, 30, 40, 50, 60, 70, 80, 90 and 100 (v/v) has been chosen as binary solvents. The concentration of the electrolyte in the prepared solutions varies from 0.008 to 0.1 mol.l -1 for temperatures 298.15 K, 303.15 K and 308.15 K. The conductivity of the electrolyte decreases with increase in ethanol content in the solvent at a particular temperature, which is due to the decrease in dielectric constant of the medium. The conductivity increases with increase in temperature and concentration, due to increase in mobility of ions and number of ions from observed electrolyte respectively.
Introduction
An electrolyte is the substance which can conduct electric current in aqueous solution, non-aqueous solution or in molten state. In electrolytes, freely movable ions are the charge carriers, so that these substances are electrically conductive. The electrical conductivity provides useful information in the area of engineering and in corrosions area provides useful information for assessing the corrosively of aqueous media and for the design of cathodic protection system. Also, it is used to gain insight into the properties of electrolyte solutions and evaluate characteristic quantities such as dissociation constants [1] . The conductance measurements provide valuable information regarding the ion-ion, ion-solvent interaction and solvent structure for both aqueous and binary solvent systems. The conductance in different electrolytes in aqueous solution have been extensively reported in literature, but in mixed solvent media including ethanol-water binary solvent is rare [2] , also the conductivity measurement of transition metal salts is very rarely found in literature, so we have been selected NiCl 2 for our study. Moreover, it is interesting that the NiCl 2 . 6H 2 O is moderately soluble even in the absolute ethanol. In recent, several studies have reported that the nature of the spherical ions, having a large variation in size in aqueous mixtures of the alcohols, has received considerable attention [3] . It was reported in the previous work [4] that potassium halides are structured breakers in ethanol-water mixtures and the maximum in breaking power occurs at 0.1 mole fraction of ethanol. The conductance of Sodium nitrate in ethanol -water mixtures were measured at 308.15 K in 1979 [5] .
The measurement of conductance of sodium chloride, potassium bromide, sodium bromide, potassium chloride, and also potassium nitrate in pure water and ethanol-water mixed solvent media has been done [6, 7, 8, 9, 10] . This paper deals with the conductance behavior of nickel chloride in ethanolwater mixed solvents covering a range of dielectric constant values at temperature 298.15, 303.15 and 308.15 K.
Experimental
The Ethanol is purchased from Merck, India which was then distilled with phosphorous pentoxide and again redistilled over calcium hydride. The purified ethanol had a density of 0.78097gcm -3 at 303.15 K. The density of ethanol was measured by the use of an Ostwald-Sprengel type pycnometer of about 25 cm 3 capacity. The pycnometer was then tightly fixed in a thermostat at the experimental temperatures within 0.005 K for at least 15 minutes to have thermal equilibrium with thermostat. After thermal equilibrium was attained, the mass of the pycnometer was measured with an electronic balance having 0.0001 gm sensitivity, made by KERN company, Germany and the density was calculated. The water used in preparation of binary solvent was obtained by triply distillation of ordinary water using potassium permanganate and sodium hydroxide. The purified water has a specific conductance less than 10 -6 S.cm -1 at 303.15 K. The dielectric constant of the binary solvent of ethanol-water mixtures at the experimental temperatures were obtained by regressing the relative permittivity data as a function of solvent composition from the literature [3] .
The NiCl 2 . 6H 2 O employed in these investigations was purchased from SD Fine Chem Limited, Mumbai, India. Conductance measurements were carried out on a Pye-Unicam PW 9509 conductivity meter at a frequency of 2000 Hz using a dip-type cell with a cell constant of 1.15 cm -1 and having an uncertainty of 0.01%. The cell was calibrated by the method of Lind and co-workers [11 ] , 1959 using the aqueous potassium chloride solution. The measurements were made in a water bath maintained within ± 0.005 K of the desired temperature. The details of the experimental procedure have been described earlier [12, 13] . To ensure the reproducibility of the results, several independent solutions were prepared and runs were performed. Due correction was made for the specific conductance of the solvent by subtracting the specific conductance of the relevant solvent medium from those of the electrolyte solutions.
In order to avoid moisture pickup, all solutions were prepared in a dehumidified room with utmost care. In all cases, the experiments were performed three times.
Results and Discussion
The water and alcohol have different structures; the structure of alcohol is much simpler than that of water. The water and alcohol molecules associate much less strongly, and form polymeric H-bonded chains, rather than large cluster, which rarely contain 5 to 7 molecules for sterically hindered alcohols [14] . The hydrogen bonding network strengthening and tetrahedral like water network changes to zigzag chain structure of the system with increase in alcohol concentration in the ethanol-water system [15] . The hydrogen bonding and a closer packing of the molecules by the attraction allows a larger number of molecules of the hydrated ethanol to fit into the same space, thus decreasing the overall volume. The density of the binary solvent decreased with the increase of ethanol content for the ethanol-water mixed solvent system [10, 16, 17] . In ethanol-water mixtures, solvent-solvent interactions play a considerable part and properties of these mixtures cannot always be interpreted on the basis of the continuous miscibility of the components in all mixtures. These mixtures possess also pronounced structures which vary with temperature and ethanol content. The relative permittivity of the medium ( fig. 1 ) decreased at a given temperature with increasing in the ethanol content [3, 6, 7, 8, 10] in the binary solvent system. The specific conductance data taken during the study were given below in the Tables 1-3 , in the electrolyte concentration ranges from 0.008 mol.l -1 to 0.1 mol.l -1 . It is a known fact that the ionic conductance increases with temperature and decreases with concentration. The highest or the limit equivalent conductance can only be achieved with the extrapolation of conductance to the zero concentration. This is the result which can be obtained with all ions. Here, we calculated the Limiting molar conductance in Table 5 from our investigated system with the help of Table 1-3. The conductivity is also the function of temperature, so it is well known fact that specific conductance of an electrolyte increases with increase in temperature. In this study, also the specific conductance of NiCl 2 increases with increasing temperatures in ethanol -water mixed solvent media which was also reported in the same solvent system for electrolyte KNO 3 [10] and also in methanol-water system for electrolytes NaBr and NaI [18] . The increase in specific conductance with temperature is mainly due to the increase in thermal energy of the ions which responsible for the mobility of ions, decrease in the viscosity of the solvent, and also an increase in the degree of ionization.
There is the linear relationship between specific conductance and the electrolyte concentrations for all concentrations and solvent composition investigated. But, it has been studied earlier that the conductivity value decreases with increase of ethanol in the system [10, 19] . The specific conductance of the electrolyte nickel chloride also shows the same pattern as reported earlier in the literature, i.e. decreases with increase of ethanol content for the studied ethanol-water mixed solvent system (shown in figs. 2, 3 and 4). The presence of ethanol reduces the dielectric constant of the binary solvent phase (shown in Table 4 and fig.1 ) by breaking the structure of water, disturbed the original orientations of water molecules. The decrease in dielectric constant of binary solvent makes easier for the formation of ion-pairs in the solution phase. The decrease in specific conductance can also be explained in terms of having the small ionizing effect of the solvent on electrolytes, so the electrostatic forces between oppositely charged ions would be appreciable and will have the small value of the specific conductance. 
Conclusion
The conductometric data have been obtained to study the variation of specific conductance of nickel chloride with the concentration, temperature, and solvent composition in ethanol-water mixed solvent media. On the basis of results and discussion of the experimental study, it is found that the specific conductance increases with increasing concentration and temperature of the electrolytic solutions over the entire concentration range investigated whereas the specific conductance of the same electrolyte in same binary mixed solvent media decreases with decreasing dielectric constant of solvent composition.
